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ABSTRACT 

T h i s  memorandum i s  an  ou tg rowth  of a r e q u e s t  t o  t h e  
A p o l l o  S a t u r n  C r e w  S a f e t y  Pane l  t o  comment on some MSC 
recommendat ions c o n c e r n i n g  t h e  U m b i l i c a l  Tower Access A r m  and 
t h e  Env i ronmen ta i  Chamber.  The P a n e l  d e c i d e d  t o  resporid i n  
terms of  g e n e r a l  g u i d e l i n e s .  I n  a c c o r d a n c e  w i t h  t h i s  p h i l o s o p h y ,  
i t  was p roposed  t h a t  t h e  Fanel  recommend t h a t :  1) s o l u t i o n s  
d e a l i n g  w i t h  on-pad h a z a r d s  and emergenc ie s  b e  d i r e c t e d  t o  p r e -  
s e r v i n g ,  as f a r  as p o s s i b l e ,  t h e  s i m u l t a n e o u s  a v a i l a b i l i t y  of  
b o t h  a LES a b o r t  ana  emergency e g r e s s  as e s c a p e  o p t i o n s ,  and 
2 )  t i m e - c o m p a t i b i l i t y  s h o u l d  b e  a major  c r i t e r i o n  i n  e v a l u a t i n g  
p roposed  m o d i f i c a t i o n s  t o  a l l o w  r a p i d  crew egress .  T h i s  memorandum 
b r i e f l y  d e v e l o p s  t h e  r a t i o n a l e  b e h i n d  these  recommendat ions and 
n o t e s  some i m p l i c a t i o n s  f o r  hardware and o p e r a t i o n a l  c h a n g e s .  
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MEMORANDUM FOR FILE 

The most recent Apollo/Saturn Crew Safety Panel meeting 
was held at MSC on February 28, 1967. Although the AS-204 fire 
was not discussed directly, the Panel was requested to comment on 
some MSC recommendations concerning tne Umbilical Tower (UT), 
Access Arm (AA), and the Environmental Chamber (EC). The Panel 
decided to emphasize general guidelines. In line with this philos- 
ophy, this author submitted two paragraphs to the co-chairmen to be 
used as candidate recommendations from the Crew Safety Panel: 

With respect to on-pad hazards and emergencies, 
the Panel recommends that proposed solutions are directed 
to preserving, as far as possible, the simultaneous avail- 
ability of both a LES abort and an emergency egress as 
escape options. 

Secondly, the Panel recommends that time-compat- 
ibility [between escape-route elements] should be a major 
criterion in evaluating proposed modifications to the CM 
and to pad hardware to allow rapid crew egress. 

This memorandum briefly develops the reasoning behind 
the recommendations above, and notes some of the implications for 
hardware and operational changes. 

Two major categories of emergencies exist: 1) those 
requiring rapid crew evacuation from the CM and 2) those requiring 
a rapid escape from the area of the booster. In those cases where 
both avenues of crew escape cannot be simultaneously present, the 
speed of reestablishing them is a good,criterion for evaluating 
alternate solutions. '7C I . t  < e v  

.- . 
A quick-opening hatch has been proposed which will permit 

the crew to have a CM exit established in two seconds. In order 
to utilize this escape route, however, the access arm must be 
available. If the AA is fully withdrawn, it takes between 35 and 
50 seconds, approximately, to reestablish that egress route. 

A rapid LES abort capability should also be preserved. 
If the AA is attached to the CM, approximately 15 seconds are 
required to unlatch and swing the AA clear of the CM. In 
reviewing the Zircumstances surrounding the 503 S-IVB explosion, the 
Crew Safety t ..+1 found that approximately two seconds would have 
been availabl- f o r  the crew to initiate a LES abort and escape safely. 
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I n  o r d e r  t o  summarize t h e  t i m e  r e l a t i o n s h i p s  between 
t h e  two e s c a p e  p a t h s  and  s e l e c t e d  p re - l aunch  c o n f i g u r a t i o n s ,  T a b l e  1 
shows t h e  t i m e  d e l a y s  t h a t  a r e  a s s o c i a t e d  w i t h  i n i t i a t i n g  crew 
e s c a p e .  On-pad c o n f i g u r a t i o n s  have been  s p e c i f i e d  i n  terms o f  
AA p o s i t i o n ,  C l o s e o u t  C r e w  g r o s s  l o c a t i o n ,  and CM h a t c h  p o s i t i o n .  
For e a c h  c o n f i g u r a t i o n ,  t h e  d e l a y s  have  been  shown b o t h  f o r  
i n i t i a t i n g  LES a b o r t  and f o r  C M  e v a c u a t i o n  and i n  e a c h  c a s e ,  t h e  
p a c i n g  i t e m  i s  i n c l u d e d .  When t h e  h a t c h  i s  c l o s e d ,  a b o r t  must be  
d e l a y e d  by a t i m e  ( Q  20 - 60 s e c o n d s )  t o  g e t  t h e  C l o s e o u t  C r e w  
t o  a n  area o f f e r i n g  p r o t e c t i o n  from t h e  LES r o c k e t  plume. Once 
t h e  AA i s  c l e a r  of  t h e  CM, t h e  on ly  d e l a y  t o  LES i n i t i a t i o n  would 
b e  f l i g h t  crew r e a c t i o n  t i m e  ( Q  1 s e c o n d ) .  

Turn ing  t o  emergency e g r e s s ,  crew r e a c t L o n  t i m e  i s  t h e  
o n l y  p a c i n g  i t e m  when t h e  h a t c h  i s  open and,  even  w i t h  t h e  h a t c h  
c l o s e d ,  on ly  two t o  t h r e e  seconds  a re  r e q u i r e d  t o  r e e s t a b l i s h  t h i s  
r o u t e  i f  a new h a t c h  d e s i g n  i s  a d o p t e d  - and i f  t h e  AA i s  a v a i l a b l e .  
Once t h e  AA has been  drawn f r e e  of  t h e  C M ,  i t s  r e e t t a c h m e n t  becomes 
t h e  p a c i n g  i t e m .  Even if t h e  AA i s  p o s i t i o n e d  j u s t  c l e a r  o f  t h e  
CM, r a t h e r  t h a n  f u l l y  r e t r a c t e d ,  a p p r o x i m a t e l y  20  - 30 seconds  
are  r e q u i r e d  f o r  r e a t t a c h m e n t .  

With c u r r e n t l y  p l anned  ha rdware ,  t h e  l eas t  haza rdous  
of  p r e - l a u n c h  c o n f i g u r a t i o n s  o c c u r s  w i t h  t h e  h a t c h  c l o s e d ,  t h e  
C l o s e o u t  C r e w  o f f  t h e  UT, and t h e  AA e i t h e r  1) la t chec !  t o  t h e  CM 
o r  2 )  p o s i t i o n e d  j u s t  c l e a r  of t h e  CM. If t h e  AA i s  l a t c h e d ,  
( c a s e  l), LES a b o r t  i s  de layed  15 t o  20 seconds ,  and the crew 
would b e  v u l n e r a b l e  t o  a n  on-pad i n c i d e n t  l i k e  t h e  503 e x p l o s i o n .  
I f  t h e  AA i s  h e l d  j u s t  c l e a r  of t h e  CM ( c a s e  2 ) ,  20 t o  30 seconds  
would b e  r e q u i r e d  t o  e s t a b l i s h  a n  emergency e g r e s s  r o u t e .  T h i s  
c o n f i g u r a t i o n  would n o t  a l l o w  t h e  r a p i d  e s c a p e  f rom t h e  CM t h a t  
t h e  SA-204 a c c i d e n t  would have r e q u i r e d .  

T h i s  a s s e s s m e n t  l e a d s  t o  examining  a l t e r n a t i v e  hardware 
m o d i f i c a t i o n s ,  one o f  which would u s e  a break-away o r  swing-away 
l i g h t w e i g h t  s t r u c t u r e  t o  b r i d g e  t h e  gap  from t h e  CM t o  t h e  AA, when 
t h e  AA i s  p o s i t i o n e d  j u s t  c l e a r  of  t h e  C M .  As i n d i c a t e d  i n  T a b l e  1, 
t h i s  s t r u c t u r e  would n o t  d e l a y  i n i t i a t i n g  a LES a b o r t  or a n  
emergency e g r e s s .  The a t t r a c & i g e n e s s  of s u c h  m o d i f i c a t i o n s ,  i n  
terms of  improved on-pad crew s a f e t y ,  leads t o  t h e  recommendat ion 
t h a t  t h e y  b e  e x p l o r e d  f u r t h e r .  : .. . 

1025-PRK-mm 

Attachmefit 

copy t o  
( see  n e x t  page )  



BELLCOMM, I N C  

I 

- 3 -  

copy to 
Messrs. F. B. Benjamin - NASA/MM 

C. H. Bolender - NASA/MO-1 
J. Bollerud - NASA/MM 
H. S. Brownstein - NASA/MM 
T. A .  Keegan - NASA/MA-2 
M. M. Ragsdale - NASA/MAR 
W. H. Rock - NASA/MLR 
S. T. Beddingfield - KSC/KB-4 
F. Horne, Jr. - KSC/DK 
J. W. Bilodeau - MSC/CF2 
L. G. Cooper - MSC/CB 
A. Dennett - MSC/PD41 
W. E. Jaderlund - MSC/PS6 
W. J. North - MSC/CF 
R. S. Sayers - MSC/CF24 
C. C. Williams - MSC/CB 
R. G. Smith - MSFC/R-TO-V 
G. M. Anderson 
C. Bidgood 
D. R. Hagner 
P. L. Havenstein 
W. C. Hittinger 
B. T. Howard 
J.. Z. Menard 
L. G. Miller 
I. D. Nehama 
I. M. Ross 
W. Strack 
T. H. Thompson 
R. L. Wagner 
Central Files 
Department 1023 
Library 



8 
c1 

PI c 
0 

.- 

.- 
2: 
U 
c 
(D 

h 
(D 

s o  a =  
0 

9 . -  

I 
0 
I- 
U 
X 

w 
v) 
U 
W a 
w 

W a 
4 

e 
I 

Y 
0 a 

z 
0 

Q 

w w  
C Z E  
3 w v )  

w v )  
- 4  * *  * 

k v )  w 
W '  

32V111MI 01 
AV130 3Wll 


